Horizontal to vertical spectral ratios (hereafter, HVSRs) of microtremors have been used to confirm a predominant period and to expand estimations of subsurface structures. In this usage, variations of HVSRs are not taken into account, because HVSRs are interpreted on the assumption that the HVSRs only depend on subsurface structure.
Tokimatsu and Tamura (1995) pointed out that body waves dominate on high impedance contrast around S-wave resonance period, which are almost the same with peak periods of HVSRs (hereafter, peak period). This implies that
HVSRs cannot be represented as the characteristics of surface waves, and that HVSRs are affected not only by subsurface structures but also by other factors such as the source location of microtremors. In this study, focusing on variation of peak periods due to time and space, we evaluate experimental variation coefficients of peak periods and discuss the reason of the variation through a numerical simulation.
Continuous and densely mobile measurements were conducted at Yamato and Tsurumi sites in Kanagawa prefecture, where the engineering bedrock can be regarded as being flat according to logging data. The continuous records were divided into 10-minute duration and the peak period was evaluated for each segment. The daily variation of peak periods, which are shorter in daytime of weekday than those in nighttime or weekend, was found to be significant. The difference of HVSRs between nighttime and daytime is mainly caused by the difference of the spectral shape of the vertical component as shown in Figure 5 . The variation coefficients of temporal change of peak periods are around 0.05 at both sites. The spatial variation coefficients increase with increasing interstation distances, and converge to temporal variation.
We analyzed HVSRs applying the subsurface models derived from microtremor array exploration to understand the variation of peak periods from a theoretical point of view. The peak period calculated from ellipticity ratio of fundamental mode of Rayleigh waves shows good agreement with observed one and correspond to the periods at which the amplitude of vertical component of medium response is low. If body waves and/or higher modes of Rayleigh waves compensate for this low amplitude of fundamental mode of Rayleigh waves, they may affect the variation of the peak period.
We implemented a numerical simulation for Yamato site to demonstrate that the peak periods vary even in the condition of stratified media. In the numerical simulation, the 25 sources are randomly arranged, and the 121 receivers are arranged at the intervals of 25 meters as shown in Figure 12 . The synthetic peak periods shown in Figure 14 are not constant. The input parameters for each synthetic calculation are common except for relative location from the receiver to the source. This suggests that the the variation of peak periods are associated with relative locations. The simulated spatial variation to the interstation distance is qualitatively consistent with the observed one and is mainly contributed by near sources.
With regard to the spatial and temporal variation of peak periods through microtremor measurements and a numerical simulation, we get following conclusions.
1) The peak periods varies spatially and temporally with variation coefficient of around 0.05.
2) The variation of peak periods can be qualitatively reproduced by numerical simulation with stratified media. It can be considered that the relative locations from the stations to the sources are associated with the variation.
3) The near sources mainly contribute to the variation of peak period. This enables us to explain that the spatial variation for longer interstation distance converge to temporal variation, qualitatively. 
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